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(57) Abstract 

A method for pulvirizing (E)-4-[2-[2-!>J-acetyI-N-(4-methoxybenzenesuIfonyl)amino]phenyl]etheny!]pyridine-l-oxide to a fine 
powder, characterized as pulvirizing it by means of an open-circuit grinding machine, for example, to a powder which has an average 
particle diameter in the range of 1 to 25 p^m and contains particles having a particle diameter of 50 \im or more in an amount of 2 % or less. 
The method can be used for pulvirizing the compound to a fine powder while maintaining the crystal form of the compound. 



^ «rffecmiVPTO 2 3OCT2G0i 

44342.013500 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Tetuo YUKI, etal. 

Serial No.: T/B/A Group Art Unit: T/B/A 

Filed: Herewith Examiner: T/B/A 

For: METHOD FOR PULVERIZING TO FINE POWDER 

Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Prior to the calculation of the filing fee and examination of the above-referenced 
new United States Patent Application, please amend the present Application as follows. 

IN THE CLAIMS : 

Please cancel claims 1-6 without prejudice, and replace them with new claims 
7-13 as provided herein. 

7. A method of micronizing a (E)-4-[2-[2-[N-acetyl-N-(4- 
methoxybenzenesulfonyl)amino]phenyl]ethenyl]pyridine 1 -oxide compound comprising 
the step of pulverizing the compound with an open-circuit pulverizing type mill. 

8. The micronizing method of claim 7 wherein said open-circuit pulverizing 
type mill is either a high-speed rotary impact mill or a pneumatic mill. 
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9. The micronizing method of claim 7 wherein said compound is pulverized 
to a mean particle diameter of from 1 |jm to about 25 pm with particles larger than 50 
pm constituting a fraction of not more than 2% of a total number of particles. 

10. The micronizing method of claim 8 wherein said compound is pulverized 
to a mean particle diameter of from 1 pm to about 25 pm with particles larger than 50 
pm constituting a fraction of not more than 2% of a total number of particles. 

11. A chemical composition comprising a plurality of crystalline (E)-4-[2-[2-[N- 
acetyl-N-(4-methoxybenzenesulfonyl)amino]phenyl]ethenyl]pyridine 1 -oxide particles 
with a mean particle diameter of from 1 pm to about 25 pm with particles larger than 50 
pm constituting a fraction of not more than 2% of a total number of particles. 

12. A pharmaceutical composition comprising a therapeutically effective 
amount of the plurality of crystalline (E)-4-[2-[2-[N-acetyl-N-(4- 

methoxybenzenesulfonyl)amino]phenyl]ethenyl]pyridine 1 -oxide particles of claim 11 as 
an active ingredient. 

13. An anticancer drug comprising a therapeutically effective amount of the 
plurality of crystalline (E)-4-[2-[2-[N-acetyl-N-(4- 

methoxybenzenesulfonyl)amino]phenyl]ethenyl]pyridine 1 -oxide particles of claim 11 as 
an active ingredient. 



REMARKS 

The present amendment has been made to delete multiple dependencies and 
othenA/ise bring the claims into conformance with United States patent practice, and to 
limit the fees. Early and favorable action is respectfully requested. 
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Respectfully Submitted, 
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Attorney for Applicants 
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(212) 848-1000 
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DESCRIPTION 



METHOD FOR PULVERIZING TO FINE POWDER 



TECHNICAL FIELD 
The present invention relates to a methocl of 
micronizing (E)-4-[2~[2-[N'-acetyl-N-(4- 
me tlioxybenzenesulf ony 1 ) amino ] phenyl ] ethenyl] - 
pyridine 1-oxide (hereinafter referred to as the 
present compound) which is a known substance having high 
antitumoral activity. 



referred to above are described in detail in, inter alia, 
POT W095/27699. 

BACKGROUND ART 

In order to improve the absorption, solubility, 
content uniformity and AUG (bioavailability) , among 
others, of a sparingly soluble drug, it is generally 
considered desirable to micronize the drug. Actually, 
for providing sparingly soluble drugs in the tablet or 
the like pharmaceutical dosage form, they are 
micronized into fine powders on many occasions. 

The pulverizing systems for such microniza tion can 
be roughly classified into an open-circuit pulverizing 
system and a c los ed- c i r cui t pulverizing system. The 



The present compound as such and its usefulness 



open-circuit pulverizing system comprises passing a 
pulverization load a few times within one minute or 
substantially only once through a pulverizing zone and 
the closed- circui t pulverizing system comprises 
passing a pulverization load many a time during a 
comparatively long time through a pulverizing zone. 

Meanwhile, drugs in general may usually remain in 
a thermodynami cally stable state in a crystalline form 
than in a non- cry s tall ine form and, therefore, in 
consideration of the stability of the drug, the 
pulverizate of the drug is preferably provided in a 
crystalline form barring special circumstances. 

DISCLOSURE OF INVENTION 

The present invention has for its object to provide 
a method of micronizing the present compound while 
maintaining its crystalline form and a finely- divided 
pulverizate of the present compound. 

After intensive research the inventors of the 
present invention found that the above object can be 
accomplished by micronizing the present compound with 
a mill of the open-circuit pulverizing type and have 
accordingly developed the present invention. 

The present invention, therefore, is directed to 
a method of micronizing the present compound 
characterized in that the present compound is 



comm±nut:ed wxtti a mill of the open - c i r cux t pulverizing 
type . 

The mill of said open-circuit pulverizing type 
which can be used in the present invention includes but 
is not limited to a high-speed rotary impact mill and 
a pneumatic mill . 

Mi croni z a t ion of the present compound should be 
carried out to the extent that the mean particle diameter 
of the pulverizate will be 1-25 ^im with 50 ykxa and larger 
particles accounting for 2% or less, preferably to the 
extent that all particles fall within the diameter range 
of 5~20 pm and particles not less than 50 yua in diameter 
account for 1% or less or even 0%. Accordingly, the 
crystalline form of the present compound (hereinafter 
referred to as the present pulverizate) with a mean 
particle diameter of 1-^25 pm with 50 pm and larger 
particles constituting a fraction of not more than 2%, 
preferably with a mean particle diameter of 5--20 pm with 
50 pm and larger particles constituting a fraction of 
not more than 1% or 0%, is also subsumed in the scope 
of the present invention . 

When a high-speed rotary impact mill is used, the 
pulverization is preferably carried out at a rotational 
speed of not less than 10,000 rpm , particularly not less 
than 20,000 rpm, although the optimum pulverizing 



condition depends on the type of maclixne and the drug 
lot, among other variables. When a pneumatic mill Is 
used, the pulverization is preferably carried out at 
an air supply rate of 0.5-50 m^/min and a pressure of 
3-7 kg/cm^, particularly an air supply rate of 10-45 
m^/mln and a pressure of 5-6 kg/cm^ . 

The micr onization according to the invention can 
he easily accomplished by feeding the present compound 
to a mill of the open-circuit pulverizing type at a 
suitable rate (e.g. 10 g - 1,000 kg/hr) for 
micronization . 

The present pulverizate can be used as a medicine 
in the same manner as the present compound, and a 
pharmaceutical composition comprising the present 
pulverizate as an active ingredient can be used as an 
antlcaner drug in cancer of the lung, cancer of the 
mammary gland, cancer of the digestive tract, cancer 
of the prostate, and cancer of the blood, among other 
diseases . 

The pharmaceutical composition (hereinafter 
referred to as the present composition) comprising the 
present pulverizate as an active ingredient can be 
manufactured by using the present pulverizate as it is 
alone or together with a pharmaceu tically acceptable, 
nontoxic and inert carrier according to a formulation 



Including 0.1% 99.5%, preferably 0.5% ~ 90%, of the 
pulver±zat:e and can be administered to animals 
inclusive of man . 

As said carrier, a solid, semisolid or liquid 
diluent, a filler, and one or more other formulation 
additives can be employed. The present composition is 
preferably administered in a unit dosage form. The 
present composition can be administered orally, 
par en ter al ly , locally (transdermal delivery, 
instillation into the eye or pernasal delivery) , or 
rectally, with the oral route being particularly 
preferred. Of course, a dosage form suited to the 
selected route of administration is employed. 

The dosage of the present pulverizate for use as 
a medicine should be judiciously established in 
consideration of patient factors, e.g. age and body 
weight, the route of administration, the nature and 
severity of illness, indication and so on. Usually, 
however, the range of 1 mg ~ 500 mg/day, preferably 2.5 
mg - 200 mg/day is appropriate for an adult human. Lower 
doses may be sufficient in some cases , while higher doses 
may be necessary in others. The above dosage can be 
administered in 2*^4 divided doses a day. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following examples, comparative example, and 



test examples illustrate the present invention in 
further detail . 
Example 1 

The IduIc powder, 50 of the present compound 

(mean particle diameter 25.9 pm) was fed to a pin mill 
(Stud Mill 63C, Hosokawa Micron K.K.) , a high-speed 
rotary impact mill of the open- ci r cui t pul ver i z ing type, 
iDy means of a load feeder screw at a rate of 100 g/hr 
and pulverized with a power supply of 200 V at a 
rotational speed of 20,000 rpm , and the pul ver i z ate ( the 
present pulverizate) , 44.2 g, was recovered in a 
recovery bottle. 
Example 2 

The bulc powder, 230 g, of the present compound 
(mean particle diameter 24.2 pm) was fed to a hammer 
mill (Sample Mill AP-S, Hosokawa Micron K.K.) , a 
high-speed rotary impact mill of the open— circuit 
pulverizing type, by means of a load feeder screw at 
a rate of 100 g/hr and pulverized with a power supply 
of 200 V at a rotational speed of 11,700 rpm, and the 
pulverizate (the present pulverizate) , 205.9 g, was 
recovered in a recovery bottle. 
Comparative Example 1 

The bulc powder of the present compound (2 g; mean 
particle diameter 25.9 pm) was placed in the bowl (25 
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ml agat:e bowl, effective capacity 10 ml, number of balls 
10, ball diameter 12 mm) of a planetary ball-mill (P-7, 
Fritscb Japan K . K . ) ^ a mill of the clo s ed- ci r cui t 
pulverizing type , and pulverized at 2 , 480 rpm for 2 hours 
to give 1.4 g of a pulverizate. In the course, the 
pulverizate was withdrawn at 30 minutes and 60 minutes 
of pulverization, ground in an agate mortar and about 

0 . 2 g each of the resulting powders was taken as a sample - 
Test Example 1 

Determination of particle diameter 

Twenty (20) mg each of the p r e -pu 1 ve r i z e d present 
compound and the pulverizates of the compound as 
obtained in Examples 1 and 2 and Comparative Example 

1 was taken in a test tube and 5 ml of silicone oil 
(product of Shin-Etsu Chemical Co.) was added. The 
mixture was stirred with a bench-top mixer for 20 seconds 
and further dispersed with a bench-top supersonic 
washer {UT-51N, product of Sharp Corporation) for 5 
minutes. Then, the particle size distribution was 
determined with an ul tr acen tr if ugal automatic particle 
size distribution analyzer (CAPA-700, manufactured by 
Horiba, Ltd.) . The results are shown in Table 1. 



Table 1 





Before 


After 




pulverization 


pulverization 
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Example 1 Mean 

>30 pm 
^50 pm 


25.9±43.3 pm 
35 . 5% 
20 . 4% 


9.7±4.3 pm 
0% 


Example 2 Mean 

^3 0 pm 
^50 pm 


24.2±31.2 pm 
26.6% 
12. 8% 


15.2±6.8 pm 
6.8% 
0% 


Comparative 
Example 


Before pulverization 


Mean 
^30 pm 
>50 pm 


25.9±43.3 pm 
35.5% 
20.4% 


After pulverization 


After 3 0 min . Mean 


15.1 pm 


After 60 min . Mean 


12.4 pm 


After 120 min. Mean 
^30 pm 
>50 pm 


10.7±4.5 pm 
0% 



Test Example 2 

Confirmation of crystalline state 

Usin^ each of the unpul ver i z ed present compound 
and the pulverizates of the same compound as obtained 
in Examples 1 and 2 and Comparative Example 1 , the powder 
X-ray diffraction pattern was recorded with a powder 
x-ray diffraction analyzer (RAD-2B, manufactured by 
Rigaku Denki) . The results are shown in Figs. l-'3- 

It will be apparent from the drawings that the 
pulverizates as micronized with a mill of the open - 
circuit pulverizing type retained the crystalline form^ 
showing X-ray diffraction peaks . On the other hand , the 
pulverizate prepared with a mill of the cl o sed- ci r cui t 
pulverizing type showed a disappearance of X-ray 
diffraction peaks with the progress of pulverization 
and had changed to a non- cry s tal line compound showing 
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no X-ray diffraction peaks after a pulverization time 
of 60 minutes . 
Test Example 3 

Administration experiment (in vivo) 



compound and a capsule prepared using the pulverizate 

obtained in Example 1 (the present pulverizate) 

according to the physical blending formula shown in 

Table 2 were respectively administered orally to 4 

crab-eating monkeys (male, aged 6~9 years) . The blood 

was serially sampled and the plasma concentration of 

the metabolite of the present compound [(E)-4-[2- 

[2- [N- ( 4 -me thoxybenzenesulf onyl ) amino ] phenyl ] - 

e thenyl ] pyridine 1-oxide] was determined by HPLC . The 

results are shown in Fig. 4. 

Table 2 (physical blending formula) 

The present pulverizate 30 0 mg 

Lactose 103 mg 
Starch 44.5 mg 

Avicel® 35 mg 

Hydroxypropylcellulose SL 15 mg 

Magnesium stearate 2,5 mg 

Total 500 mg 



A capsule 



prepared using the unpulverized present 



It will be apparent from Fig. 2 that 
concentration of the present compound can 



the 
be 



p 1 asma 



# 
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significantly increased by mi cr oni z ing the compound. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows X-ray diffraction patterns relevant 
to Example 1. In the figure, the top row shows the X-ray 
diffraction pattern after pulverization and the bottom 
row shows the X-ray diffraction pattern before 
pulverization. The abscissa represents the 
diffraction angle ( ) and the ordinate represents the 
intensity (cps) . 

Fig. 2 shows X-ray diffraction patterns relevant 
to Example 2. In the figure, the top row shows the X-ray 
diffraction pattern after pulverization and the bottom 
row shows the X-ray diffraction pattern before 
pulverization. The abscissa represents the 
diffraction angle {° ) and the ordinate represents the 
intensity (cps) . 

Fig. 3 shows X-ray diffraction patterns relevant 
to Comparative Example 1, In the figure, the lowermost 
row shows the X-ray diffraction pattern before 
pulverization, the second lower row shows the X-ray 
diffraction pattern after 30 minutes of pulverization, 
the second upper row shows the X-ray diffraction pattern 
after 60 minutes of pulverization, and the uppermost 
row shows the X-ray diffraction pattern after 120 
minutes of pulverization. The abscissa represents the 



"i? v.-ti .,:.v. ".u" r, 

„^t4. h-^^ tir^=. » '^^J^ ^ 
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diffraction angle ( ) and the ordinate represents the 
intensity (cps) . 



of the metabolite of the present compound. -O- 
represents the result for the present compound 
micronized in accordance with the invention (the 
present pulverizate) and represents the results for 

the present compound prior to mi cr oni z a tion . The 
ahscissa represents time (hrs) and the ordinate 
represents the plasma concentration (pg/ml) of the 
metabolite . 



Fig . 



4 shows 



the 



plasma concentration time course 



fit -t. 
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CLAIMS 



1. A method of m± c r on i z i ng { E ) - 4 - [ 2 - [ 2 - [ N - 
acetyl-N- ( 4 -me thoxybenzenesulf ony 1 ) amino ] pheny 1 ] - 
e thenyl ] pyridine 1-oxide characterized in that the 
compound is pulverized with a mill of the open-circuit 
pulverizing type. 

2. The micronizing method defined in Claim 1 
wherein said mill of the open-circuit pulverizing type 
is either a high-speed rotary impact mill or a pneumatic 
mill . 

3. The pulverizing method defined in Claim 1 or 
2 characterized in that said compound (drug) is 
pulverized to a mean particle diameter of 1^25 pm with 
50 pm and larger particles constituting a fraction of 
not more than 2%. 

4. A crystalline ( E ) - 4 - [ 2 - [ 2 - [N- ace ty 1 -N- ( 4 - 
me thoxybenz enesul f ony 1 ) ami no ] pheny 1 ] ethenyl] - 
pyridine 1-oxide having a mean particle diameter of 1~25 
•pm with 50 pm and larger particles constituting a 
fraction of not more than 2%. 

5- A pharmaceutical composition comprising the 
crystalline (E)-4-[2-[2- [N-acetyl-N- (4- 
me thoxybenz enesul f ony 1 ) amino ] phenyl ] ethenyl ] - 
pyridine 1-oxide defined in Claim 4 as an active 
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ingredient . 

6. An anticancer drug comprising the crystalline 
(E) - 4- [2 - [2~ [N-acetyl-N- ( 4 -me thoxybenz enesulf ony 1 ) - 
amino ] phenyle thenyl ] pyridine 1-oxide defined in Claim 
4 as an active ingredient. 
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Abs tract 

The present invention hias for its object to provide 
a method of micronizing ( E ) - 4 - [ 2 - [ 2 - [N- a ce ty 1 -N- ( 4 - 
me thoxybenzenesulf ony 1 ) amino ] pheny le tbeny 1 ] pyridine 
1-oxide while maintaining its crystalline. 

The present invention relates to a method of 
micronizing the above compound characterized in that 
the compound is comminuted, for example, to the extent 
that the mean particle diameter of the compound will 
be 1-^25 vim with 50 |im and larger particles accounting 
for 2% or less with a mill of the open-circuit 
pulverizing type. 
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CD ffl 07 3ft m m » » # f{ p G T fisi m Bt « ^ ii . 



As 8 below named ttwentor, I hereby declare that 



My residence, post offioe address and citizenship are as stated 
next to my nama 



I believe I am the orl^inaU first and soio Inventor {If only one name 
Is fisted below) or an orieinal, firs! and joint Inventor (If plural names 
are listed betow) of the subject matter wT^ich Is (Maimed and for which 
a patent is sought on the Invention entitled 



Method For Pulverizing To Fine 



Powder 



the spedflcatbn of v/hlch Is attached hereto unless (he following 
box Is checked: 



□ was filed on . 



06 United States Application Number or 
PCT intemationaf Application Numt>er 

and was amended on 

(If appffcalMey. 



I hereby state that I have reviewed snd understand the contents of 
(he above Identified specincalkin. (ncludlng the ctairos, es amended 
by any amendment referred to above. 



I acknowledge the duty to disclose Information which is material to 
patentability as defined In TlUe 37. Code of Federal Regulaltons, 
Section 1.6Q. 



Burden Hour Slat(;mcnt: This form is estimated te Uko 0.4 bouift to complete Time vritl vary depending upon tho need of the individiul case. Any 
commcnu on the amount of time yoti arc required to complete Uiis form shovid be sent to Cliiof lofoniution Officer, U.S. Patent and Trademailc Office, 
WaBKington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: CommiBMoncr of Patents »nd Thiilemailu, 
Washington^ DC 2023 1 
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Japanese Language Declaration 


It l± «! C Ic V M T tc la L f: ^ ffl T- O ^ rti Iffi * A: li *i M * <D 
5«l|3 6 5^ (a)tc J: :5P CTBIKSItfiHtC^V^T. 1^^ 1 1 9^ (a> 


i hArnKu plnlm fnrAinn rvHnrtli/ iirtHor TIHa 1 FnHorl Ct<s<A>> /^^^^ 
< itvpui^y uiciiiii luioiyii {.Hjuiiiy uiiuc^i i intJ OlJ, uiiimcj o(3(6S v<0O€l, 

Section 1ig(a)<(d) or 36S(b) of any foreign appilcallon(s) few palent 
or Inventor's certificate, or 36S(a) of any PCT IniemaUonel applicailon 
which designated at least ono country other than U>o United States 
Nsted below end have also kJentified below, by cliecking the box. 
any forefgn application for patent or inventor's certificate, or PCT 
interrafional appilcalion having a fllJIng date before that of the 
appHcstlon fbr which prlomy is claimed 


Prior Foreign AppllcaBon(s) 


Priority Not Ciaimvjd 


He±— 1 1/ ilo ,oiU Japan 




(Number) (Country) 

(«^) im^) 


(Day/tvionth/Year Filed) 

o 


(Number) (Country) 


(Day/MonttVYear Filed) 


ffli^^|g35^1 1 9^ (B)J8«!)fll«=&^Jfii-'5o 


1 hereby daim iho benefit under Title 35, United Stales Code, Section 
119(6) of any Unttod States provisional applica(ion{s} listed botow. 


/AnnlicaUon No ^ fFIIIna nalp\ 




liM \ V 1 HU *^ M w mi 114 JW v>» T V w t ^ >?> iiai f A 


1 iroicuy uio uuiioiii unuer I niB ou, untieo ovSies U^ooe, oeCilQn 
120 of any United States app1icBtion(8), or 366(c) of any PCT 
International appllcQllon designating the United States, ffsted below 
and. Insofar as the subject matter of each of the claims of this 
application Is not disclosed in the prior Urtlted Stales or PCT 
International appflcaUon In the manner provided by the first paragraph 
of Title 35. united States Code Section 112. 1 acknowledge the duly 
to disclose Information whicii Is nnalerial to patentability as defir^ In 
Title 37. Code of Federal Regulations, Section 1 56 which becanriB 
avaliabla between Ihe fitting date of the prior appiicetion and the 
national or PCT International fiHrag date of applicailon. 


(Application No.) (FUtng Date) 


(Status: Patented. Pending. Abandoned) 


{Application No.) (Filing Date) 


(Status; Patented. Pending. Abandoned) 


fcl±^nK:«UT#a?fS il«v>35)f*j5t$!fMF<>. ^o^5»etcRIH*c^ 


1 hereby declare that ail statemenis made Herein of noy own 
knowledge are true and that all statements made on information 
and beRef are believed to be true; end further that these stalonrionts 
were made with the knowledge that willful false slaiemants and Ihe 
liko so made are punishable by fine or imprisonment^ or both, under 
Section 1001 of TlUe Id of the United Slates Code and that such 
winrul false statements may Jeopardize the validity of the application 
or any patent Issued thereon. 
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Japanese Language Declaration 



c h ) 



POWER OF ATTORNEY: As a named Inventor, J hereby appolnl 
the foflowlno attorney(s) and/or 09001(5) to prosecute this 
appflcatJon and transact alf lousiness In the Patent and Trademark OrTtoe 
connected therewith (Pisl name and registration mjmber) 



Send Correspondence to: 

Eugene C. Rzucldlo, Esq, 

Reg. No- ai-^jaoa 

GREENBERG TRAUR IG» LLP 

885 Third Avenue. 21st Floo r 

New York> NY 10022 



Direct Teleplione Calls io: (name and telephone number) 
Eugene C. Rzucldlo, Esq, 
212-801-2146 







|— Full name of sole or first inventor 
Tetuo YUKI 






Inventor's elgnalure Date 






Residence 

.Sy^Qto, Japan CTPK. 


mn 




CMlzensNp 

Japan 






Post Office Address ^ ^ , 

17-4, Oicho Namikawa 3-chome Kameoka 
Rh-f Kvoto 621-0012 Japan 








^^^^^^^^y^ Fu« name of second joint Inventor, ff any 
Shuii WATANABE 






Second Inventor's sigrwture ' Date 






^Mga^ Japan JP>^ 






Citteenship 






Japan 






Post Office Address 

Room 507, Samuzu Moriyama 8-3, 


Moriyama 5-chome, Moriyama-shi 
Shiga 524-0022 Japan 



(IBHWTO^KI8»JiatCr?V*T 'LRttteieCtv (Supply similar infofmaOon and signature for third and subsequent 
c: ) joint Invenlofs.) 
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Japanese Language Declaration 



POWER OF ATTORNEY- As a named Inventor, I hereby appoint 
the following atlomoyCs) end/or agent(s) lo prosecute this 
application and transact all business \r\ the Patent and Trade mark Office 
connected therewith (list name and registration number). 



Send Corre«pondenoe to; 



Direct Telephone Calls to: (name and telephone number) 







^-^J^^ f^nio of sole or first inventor 
Hitoshl KUDO 








Inventor's signature 


Date 






Residence 

Shigaj^ Japan 3pX^ 




03 IS Citizenship 

Japan 






Post Office Address 

12-24, Saigawa 3-choiae, 


Otsu-shl 


Shiga 520-0002 Japan 






Full name of second Joint Inventor, if eny 








Second Inventor's signature 


Date 






Residence 




mm 




ClUzenshtp 








Post Office Address 







r&ci fc) 



(Supply similar InfofmaUon and signature for third and subsequent 
joint Inventors.) 
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